Ets protein Elf-1 bidirectionally suppresses transcriptional activities of the tumor suppressor Tsc2 gene and the repair-related Nth1 gene.
Alterations in the rat tuberous sclerosis gene (Tsc2) cause renal cell carcinomas (RCCs) with complete penetrance. In this study, it was shown that the minimal core promoters of the rat Tsc2 and endonuclease III 1 (Nth1) genes, lying in a 5'-to-5' arrangement, were localized in a 0.11-kb region containing two Ets binding sites (EBSs). This region worked as a bidirectional promoter in a single reporter plasmid. Mutational inactivation of each of the two EBSs significantly reduced promoter activity. Moreover, gel shift assays revealed the presence of specific EBSs-protein complexes. These results demonstrate that some members of the Ets family positively regulate the promoter activities of the Tsc2/Nth1 genes by binding to the EBSs. We identified Elf-1 as a binding factor for EBSs through super-shift assays, and detected approximately 35 kDa bands with an EBSs-containing DNA probe by Southwestern blot analysis. Forced expression of Elf-1 in cells, however, bidirectionally suppressed the activities of the Tsc2/Nth1 promoters. Elf-1 may be a negative regulator of Tsc2/Nth1 gene expression and may compete against positive regulators for binding to the EBSs. Our observations suggest that mechanisms that inactivate Tsc2 gene expression, such as promoter suppression, may exist.